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Preface 
The common thread running through the papers in this special issue is probabilistic 
modelling. The problems that are considered are quite varied. They involve the 
scheduling of jobs subject to waiting deadlines, load balancing among groups of 
servers, the complexity of calculating partition functions, solutions of large intercon- 
nection networks, performance and optimal repair of unreliable processors, networks 
with finite buffers and blocking, maximization of software availability, transient 
behaviour of closed networks. Different methods, exact and approximate, analytical 
and numerical, are used in dealing with those problems. Among the mathematical tools 
that are employed one can find partial differential equations, Cauchy integrals, saddle- 
point estimation, spectral expansion, lattice-Bessel functions and symmetry groups. 
This diversity is symptomatic of a vigorous and wide-ranging research activity. 
Moreover, such research is by no means a recent phenomenon. Probabilistic model- 
ling has been an important part of computer science from the very beginning. For 
example, the interested reader may turn to the volume on Automata Studies, published 
by the Institute for Advanced Studies at Princeton in 1956, which was edited by 
Claude Shannon and John McCarthy. It contains a seminal paper by John von 
Neumann on Probabilistic Logics, as well as many other contributions which are at 
the heart of computer science theory. 
For the special issue, we have tried to select a representative sample of current 
work, without, of course, claiming to have covered all active areas. In publishing the 
present collection in Theoretical Computer Science, we are also indulging in a little 
public relations exercise. The two additional objectives are: 
(a) to bring to the attention of the regular TCS readership a branch of theoretical 
computer science which is not very frequently represented on these pages; 
(b) to bring to the attention of the probabilistic modelling researchers a journal 
which they do not, perhaps, read very frequently. 
It is to be hoped that both communities will thereby derive some benefit. 
Isr MITRANI and EROL GELENBE 
Guest Editors 
0304-3975/94/$07.00 0 1994-Elsevier Science B.V. All rights reserved 
SSDI 0304-3975(93)E0112-H 
